Background: The purpose of this study was to investigate the primary factors asso-
| INTRODUC TI ON
Inappropriate out-of-hours use of the emergency department (ED) by patients with nonurgent conditions has become a problem in terms of increased medical expenses, crowding of emergency facilities, 1 and burden placed on medical service providers. 2 To properly address the problem of inappropriate ED use, associated factors and context require investigation.
Previous studies 3, 4 showed that young age, lack of access to a primary care provider, dissatisfaction with the regular source of care, and anxiety and/or depression were factors contributing to nonurgent use of emergency medical care. However, the results of these studies were inconsistent.
To identify inappropriate use of EDs, previous studies defined medical urgency using criteria such as triage performed by nurses prior to physician consultation, 5, 6 patient self-reports of severity and necessity, 7, 8 and whether or not hospitalization was necessary. 9, 10 However, it is possible that patients who do not meet these criteria also require appropriate ED use.
Despite the fact that the above criteria are inadequate for identifying inappropriate use, a systematic review identified no studies that examined the judgment of the physicians in charge of patient consultations. 3 The purpose of our study was to identify factors related to inappropriate ED use by comparing patients who sought medical care during regular consultation hours with those who visited EDs for out-of-hours care.
| Study design and setting
This observational study was performed at Tsukuba Medical Center
Hospital between May 30 and October 16, 2014 . Tsukuba Medical
Center Hospital is an acute care hospital located in a city in Ibaraki
Prefecture. It has 453 beds and an emergency and critical care center.
Since February 2006, all ambulatory emergency patients have been triaged by trained nurses to determine which patients are prioritized for physician consultation. 11 Out-of-hours, all ambulatory patients are triaged and then the emergency physician on duty consults with patients. In contrast, during regular consultation hours on weekdays, general physicians consult with ambulatory patients in the general medicine department. This study was approved by the Tsukuba Medical Center Hospital Ethics Committee on June 18, 2013. The exclusion criteria consisted of the following: physician judgment of the inappropriateness of requesting study participation because of patient condition or other factors, dementia, difficulty understanding Japanese, withholding of consent, and hospitalization or referral to another medical facility.
| Study subjects
JTAS is an ED urgency evaluation system based on the Canadian
Triage and Acuity Scale (CTAS). JTAS is used prior to consultation as a support system to determine each patient's level of urgency and to determine the priority for consultation. while that for Level 5 ranges from 1% to 4%. 13 Since JTAS levels 1, 2, and 3 correspond to conditions in which emergency care is certainly appropriate, this study was limited to patients at JTAS levels 4 and 5.
| Measurements
Self-administered questionnaires were filled out by the patient and at- Regarding reasons for consultation, 12 choices, such as "desire to be cured quickly," "wanted a prescription," and "suggested by others," were developed by the study authors based on prior research. 16, 17 We included a 12th item, "inability to take time off from school or work during the day" to determine whether out-of-hours emergency care use was a matter of personal convenience. Only ED patients were asked about the 12th item. Answers for each choice were scored on a four-point Likert scale of absolutely not, no, somewhat, or yes (Data S1 and S2).
The physician questionnaire collected data regarding patient gender and age, JTAS triage level, duration since symptom onset (few hours, half a day, 1 day, or 2-3 days), and information from the medical consultation (chief complaint; diagnoses; whether treatment, laboratory testing, or imaging was performed; and whether a prescription was given). JTAS assessment was performed in accordance with guidelines by a triage nurse for out-of-hours emergency care and by the attending physician for initial visits at the department of general medicine during normal consultation hours. In order to identify inappropriate use, physicians made a determination after consultation regarding whether it was necessary to use out-of-hours emergency medical care only for patients who visited the ED (Data S3 and S4).
Patient questionnaires were distributed by an emergency visit assistant for out-of-hours visits and by the attending physician for visits during consultation hours. Physician questionnaires were distributed by an emergency visit assistant for out-of-hours visits and by an outpatient assistant for visits during consultation hours.
| Statistical analysis
In order to compare inappropriate out-of-hours use of ED and regular consultation hour use, we defined the inappropriate use and consultation hour groups as follows: The inappropriate use group consisted of patients whose use of out-of-hours ED was determined by the attending physician to be unnecessary. The consultation hour group consisted of patients who initially visited the department of general medicine during weekday daytime consultation hours. The four-point Likert scale for reasons for consultation was condensed to a two-point scale by combining "absolutely not" and "no" responses as "no" and "somewhat" and "yes" responses as "yes." The two groups were compared using Student's t test for continuous variables and the chi-squared test for categorical variables. We used logistic regression to identify factors associated with inappropriate ED use. Independent variables consisted of demographic variables and variables that achieved P values of < 0.10 in the univariate analysis.
The inclusion of independent variables in the multivariate analysis also took into consideration the number of patients in each group and the relationship between independent and dependent variables.
Pearson's correlation analysis was performed between independent variables. Logistic regression results are presented as odds ratios (ORs) and 95% confidence intervals (CIs). A P value < 0.05 was considered to be statistically significant. All statistical analyses were performed using SPSS version 25 (IBM Corp, Armonk, NY, USA).
| Sample size
This research sought to analyze the causes of inappropriate use with logistic regression. The model assumptions consisted of eight explanatory variables. Thus, a rough estimate of 80 (8 × 10) participants was determined to be the necessary sample size. Estimating a valid response rate of 80%, the necessary sample size was set at 100. 
| RE SULTS
A total of 413 patients met the inclusion criteria, which included 147 out-of-hours ED patients and 266 patients who initially visited the department of general medicine during regular consultation hours.
There was no duplication of patients. Owing to staff workload, 35 and 100 patients in the two groups, respectively, were unable to complete the questionnaire. In addition, four and 19 patients, respectively, were excluded from the study because of withholding of consent, having a traumatic injury as the chief complaint, hospitalization, having dementia, or failure to answer the questionnaire. For out-of-hours emergency consultation, 24 patients whose use was determined to be appropriate by the attending physician were also excluded. Analysis was conducted on the remaining 84 patients in the inappropriate use group and 147 patients in the consultation hour group (Figure 1 ).
| Characteristics of study participants
The two groups had no significant differences in age, gender, having their own primary care physician, or awareness of out-of-hours primary care clinics provided by municipal or local medical associations.
Anxiety and depression were identified in around 20% of patients in each group, with no significant difference between them. In the inappropriate use group, 98.8% of patients were classified at JTAS Level 4 (less urgent), which was a much higher proportion than the 57.1% in the consultation hour group (P < 0.0001). Regarding duration since symptom onset, 38.6% of the inappropriate use group had a duration of a few hours, 26.5% had half a day, 25.3% had 1 day, and 9.6% had 2-3 days compared with 9.7%, 11.1%, 30.6%, and 48.6%, respectively, in the consultation hour group (P < 0.0001) ( Table 1 ).
| Diagnoses and procedures
The five most prevalent diagnoses were the same in both groups:
acute upper respiratory infection, acute gastroenteritis, primary headache, musculoskeletal disorder, and unspecified abdominal pain (Table 1) .
F I G U R E 1 Study flowchart
In the inappropriate use group, 69.9% of patients received prescriptions and 18.1% underwent imaging studies, compared with 69.4% and 23.3% in the consultation hour group, respectively, indicating no significant difference. Laboratory testing was performed in 13.3% of patients in the inappropriate use group, a significantly lower rate than the 31.5% in the consultation hour group (P = 0.002) ( Table 1 ).
| Reasons for consultation
The reasons for consultation in both groups were, in order of prevalence, "desire to be cured quickly," "wanted a doctor's opinion," and "wanted to know whether the condition was serious." The first two reasons were endorsed by more than 90% of patients in both groups.
There was no significant difference between the two groups.
Importantly, 38.7% of patients in the inappropriate use group indicated "inability to take time off from school or work during the day" as a reason (Table 2 ).
| Previous experience with out-of-hours ED visits
In the inappropriate use group, 45.7% had no previous out-ofhours ED visits at any hospital in the preceding years, 21.4%
had one previous visit, and 32.9% had 2 or more previous visits, compared with 58.0%, 28.0%, and 14.0% in the consultation hour group, respectively. The number of previous ED visits was significantly associated with being in the inappropriate use group (P = 0.006) (Figure 2 ). 
TA B L E 1 Patient characteristics (n = 231)

| Factors related to inappropriate use
We performed a multivariate analysis to identify factors related to inappropriate use. Logistic regression analysis was performed for inappropriate use, with independent variables of gender, age, presence of a primary care physician, duration since symptom onset (condensed to a two-point scale, specifically "shorter than 1 day" and "1 day or more"), and reasons for consultation with P < 0.10 in the univariate analysis ("wanted a doctor's opinion," "desire for treatment by a specialist"), and number of out-of-hours ED visits in the past 3 years. The JTAS triage level could not be adopted as an in- TA B L E 2 Reasons for consultation (n = 231)
| D ISCUSS I ON
Number of out-of-hours emergency department visits in the past 3 y. The chi-squared test was used to compare the three groups frequent users of emergency care are heavy users of primary care and other hospital services, 19 which suggests the possibility that many cases of inappropriate use are by the same individuals. Instead of a broad, general effort to prevent inappropriate use, a campaign targeted at heavy users of medical services might be more effective.
Approximately 40% of patients in the inappropriate use group indicated "inability to take time off from school or work during the day" as a reason for their consultation, suggesting inappropriate ED use might be a matter of personal convenience. However, this was just a descriptive finding since the question was posed only to outof-hours ED patients. In a study from Spain, "ease of emergency care
use" was listed as a reason for consultation by 23.7% of patients,
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while a study from the United States reported that 31% of patients used emergency medical care because "appointments were not required." 20 In these countries, the rules and procedures for scheduling appointments during daytime hours might contribute to the use of emergency care as a matter of convenience. Owing to differences between systems and patient populations studied, a direct comparison is not possible. Although Japan has a healthcare system that emphasizes free access to daytime consultation, it is considered a serious problem that approximately 40% of patients who visited the ED outside of regular consultation hours did so for their personal convenience.
The most common reasons for ED consultation were "desire to be cured quickly," "wanted a doctor's opinion," "wanted to know whether the condition was serious," and "condition was not improving." In a previous study from Japan, "condition was not improving" was the most common reason for using emergency medical care.
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Furthermore, the three most common diagnoses for patients in the inappropriate use group, totaling 51.1%, were acute upper respira- but potential risks to patients must be considered. Next, physicians'
explanations about illnesses and preventive measures are insufficient, given that patients used the ED because they did not know the natural course of self-limited conditions as described above. But it is a burden for physicians to provide complete information in the ED.
It might be desirable for primary care physicians to regularly provide patients with explanations about the natural course of self-limited conditions, self-medication, and situations when a consultation is appropriate.
Our study results did not confirm a relationship between anxiety and/or depression and inappropriate out-of-hours ED use. The relationship between anxiety and depression and use of emergency medical care has been investigated in previous studies in other countries. 4, 22 This may be due to factors such as the need for appointments and other limitations in those countries making it easier for patients with anxiety and/or depression to seek a quick consultation in the ED, whereas in Japan the system of free access allows patients to easily seek daytime consultations. The inappropriate use group may perceive differences between care during regular consultation hours and out-of-hours emergency care. Therefore, it might be important for the public to be informed of the differences between care during consultation hours and out-of-hours emergency medical care.
Regarding access to emergency and regional medical services, one study suggests that access to a primary care clinic helps prevent some inappropriate use of ambulance services. 23 In our study, however, approximately 50% of patients in the inappropriate use group were aware of an out-of-hours primary care clinic provided by a municipal or local medical association. Our study also found that almost 70% of patients desire laboratory tests. When combined with the lack of such capabilities at many out-of-hours facilities, these patients might opt to visit an ED from the start.
Based on the judgment of physicians in charge of patient consultations, approximately 20% of study patients using out-of-hours
EDs and who were triaged at levels 4 or 5 were in fact visiting appropriately. By removing them from the analysis, we believe we were able to more accurately evaluate the patients in the inappropriate use group. Future studies with a larger sample size and greater variety of facilities, possibly with a designated researcher, are needed for a more detailed study.
| CON CLUS ION
Patients with two or more previous out-of-hours ED visits were more than three times as likely to use the ED compared to patients who had not visited the ED at all in the past 3 years.
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